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INTRODUCT ION 


The File-Computer 


The Univac File-Computer, a medium sized member of the Eemington Rand family of 
electronic computers, is distinguished by its building-block versatility, A 
central computer, at the present time, may be combined with 1 to 10 large ca- 
pacity, random access storage drums, and from 1 to 10 input-output units, 


Input-Output Devices 


Each of the input-output devices is designed for a specific purpose; any one or 
all of them may be added to the computer to accomplish desired applications, 
Perhaps the most important feature of the input-output units is their ability 
to share operating time with the storage drums and the central computer so that 
all may operate simultaneously under control of a single program, An instruc- 
tion to an input-output unit or instructions to several input-output units may 
be initiated without causing delay in the computer's execution of logical or 
arithmetic operations, A program from any source is therefore available in the 
opereting memory of the computer at any required time, and all data processed 
by the program is either stored in the central computer or sent to an output 
device, 


The 90 Column Card Unit 


One of the input-output devices available for incorporation in a Univac File- 
Computer System is the 90 Column Card Unit with Post-Read Checking, which con- 
sists of an adaptor and a card processor, This manual describes the operation of 
the 90 Column Card Unit and contains programming features, instructions, and 
techniques, together with other pertinent information, 


Purpose of the 90 Column Card Unit’ 


The Univac FileComputer 90 Column Card Unit reads data punched in a 90 column 
tabulating card in the standard card code, translates the data into the Univac 
code, and transmits the data to the computer, The 90 Column Card Unit also per- 
forms the reverse operation, The computer Univac code is transmitted to the 90 
Column Card Unit wherein the Univac code is translated into 90 Column Card code 
and punched into tabuleting cards, The 90 Column Card Unit, upon completion of 
the above sensing and punching operations, also checks these two operations for 
accuracy, This is called post-read checking, 


The UFC 90 Column Card Unit with Post-Read Checking has been designed for use in 
the Univac File-Computer Model 0 and Model 1 systems, It may be used as a tabu- 
lating card input unit, as a tabulating card output unit, or as a combined input- 
Output unit which punches in the same tabulating card from which it reads, The 


"post-read” feature consists of resensing the tahulating card at the completion 
of its sensing and punching operations and checking it aqainst the card data 
stored in the 90 Column Card Unit for sensing or punching errors, 


hethod of Operation 


The unit operates in a cyclical manner, each card cycle initiated hy a signal 
from the computer, A signal originates as a result of the computer progrem indi- 
cating that a new card should be read or punched, Each card moves through three 
card stations (see Figure 1) at the rate of one station per card cycle. Except 
during the run-in operation (loading the card unit) and the run-out operation 
(unloading the card unit), there is a card at every station, and a card cycle 
advances each card to the next station, Figure 9 and Teble ? illustrate from 

a programming viewpoint the more important sequence of operations taking plece 
during the processing of one card. 
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Fig, 1 


Card Flow Through 90 Column Card System 


Input-Output Medium 


The 90 Column Card Unit accepts standard Remington Rand 90 column punch cards, 
prepared by the Remington Rand Key Punch Unit, The 37 characters usually found 
on the Remington Rand Keypunch Unit are 0 through 9, A through Z, and one special 
character, Other combinations of punches can be achieved on the Key Punch Unit; 
the 90 Column Card Unit translates 63 combinations of punches, shown in Figure 2, 
into Univac 7 level code, 


Programming Features 


There are ten main programming features available for the operation of the 90 
Column Card Unit, 


1, Any one of the 90 card columns can be assigned to any of the 120 char- 
acter positions in input storage, Any card column can be placed in as many 
1" 


different input storages as desired, (See Examples 1 and 2 in ‘iring Examples,” 
ff.) 


2. Any character position in output storage can be assigned for punching 
to any card column that is desired, Any output storage position can be punched 
in as many different card columns as desired, within the maximum hole limitations 
for any one card, (See Example 6 in “Wiring Examples,” ff.) 


3, The sequence of computer operations to be performed on the data in an 
input card can be selected according to progrem-altering control punches on the 
card. For eyample, in an inventory prohlem, based on program-eltering control 
punches in the cards, the computer would be able to differentiate between a 
receipt card and a withdraval card and send each through the proper sequence of 
operations, (See Example 9 in “Wiring Examples,” ff.) 


4, Input storace essignments can be selected on the basis of format control 
information that has been punched on input cards, For example, in an inventory 
problem, a withdraval card might have a customer's identification number in card 
columns 30 to 35 while a receipt card might have a vendor's identification number 
in the same card columns, 30 to 35, Fased on an identifying punch in the card, 
the customer's identification number could be assigned to input storages 19 
through 24 (or any other six designated positions), and the vendor's number as- 
signed to input storages 31 through 36 (or any other six positions), One method 
of accomplishing the above is illustrated in Example 10 in "Wiring Examples,” 
but note that selector wiring and the corresponding storage assignments are not 
shown in this example. 


5. Output storage assignments to card columns can be selected according to 
format control information that has been punched on the°input cards, For example, 
in an inventory problem involving a withdraval transaction, the total dollar 
amount of items withdrawn can be commuted, put in output storages, such as 32 
through 36, and punched in card columns 21] through 25, If the transaction in- 
volves the receipt of new items for stock, the doller amount of the receipt can 
be computed, assigned to the same output storages (32 through 36) and punched in 
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. different columns, such as 21 through 35, One method of accomplishing the above 
is illustrated in Example 10, "Wiring Examples,” but note that selector wiring 
and the corresponding storage are not shown, 


6, Output storage assignments to card columns can also be selected ac- 
cording to conditions arising in the computer program. For example, in an inven- 
tory problem, let us assume that the quantity on hand is to be punched in card 
columns 3] through 35 if the quantity is above the minimum reorder point, and 
in card columns 21 through 25 if the cuantity is below the minimum reorder point, 
In both cases the information to be punched can be in the same computer output 
storages, such as output storages 32 through 36, 


7, Output card columns can be punched on the 90 Column Card Unit by a 
unique method called "Synthetic Punching,” Synthetic punching is accomplished 
by patchcord wiring, The means for such punching is provided on the plugboard 
of the 90 Column Card Unit, whereby a pulse is generated without corresponding. 
data pre-stored in the central computer, For example, if it is desirable, in an 
inventory problem, to identify all withdrawal cards which create a backorder by 
punching a zero in a certain column, such as 44, this zero. can be punched from a 
synthetic zero rather than from a zero stored in output storage, For another 
illustration of synthetic punching usage see Example 8 in "Wiring Examples,” 


8, The zero card row can be used for over-capacity input, Eighteen ad- 
ditional numeric characters (108 characters per card) or 12 additional alpha- 
numeric (102 characters per card) can be sensed under certain conditions, In 
representing numeric information on Remington Rand 90 column cards, it is not 
necessary to use the zero row, The positions in the zero sensing row can be 
wired together in groups of five and can be used to represent additional numeric 
informaticn, (See Example 5, "Wiring Examples.”) 


9, The checking of input sensing is normally accomplished after computation 
on the input data that is sensed, However, in a UFC Mode] 1 System when the 90 
Column Card Unit with Post Read Checking is used solely for input, checking the 
sensing of the input card can be accomplished prior to the computation of data 
in the computer. This checking of input information for accuracy before its 
use in the central computer, is accomplished through "Cycle Delays.” See 
Example 7, "Computer Routines.” For a definition of “Cycle Delay,” see "Com- 
munication with the Computer” ff, , 


10. The programmer has the choice of checking any number of columns in the 
card from 1 to 90 (see "Wiring Example 11"), or at his discretion, he may dispense 
with the checking altogether. | 


INSTRUCTION REPERTOIRE 


The 90 Column Card Unit is able to execute any of the following four control 
commands: Program Complete, Skip, No Check, and Sort. Program Complete is an 
action initiating command, The other three are conditioning commands which are 
executed along with the next related Program Complete command, 


1. Program Complete, A Program Complete pulse is generated within the | 
computer at the end of the computer program, It is then transmitted to the 1/0 
unit over computer-to-I/C control line A, The Program Complete pulse initiates 
a card cycle, During each card cycle (except run-in and run-out), one input 
card is fed into the card processor and one output card is produced, At the end 
of each card cycle, the card processor stops automatically unless another Program 
Complete pulse is transmitted from the computer. 


2. Skip, A Skip pulse prevents the punch operation, In order to be ef- 
fective, this pulse must be initiated by the computer program at least 15 ms 
before the Program Complete command is given, | 


3, No Check, A No Check pulse inhibits the checking operation, 


4, Sort. A Sort pulse initiates the isolation of a selected card, Each 
output card is ordinarily deposited in what is called the “Normal” receiver, 
If a sort pulse is received, however, the output card is directed to another 
receiver, celled the "Sort" receiver, This feature makes it possible to sepa- 
rate the cardsinto two categories, . 


COMMUNICATION WITH THE COMPUTER 


Communication for exchenging control information between the computer and the 

90 Column Card Unit is accomplished through a Demand Station, In the UFC Model 

O System, tvo sets of control lines are used: input-output to computer (1/0-tc-C) 
control lines and computer to input-output (C-to-I1/0) control lines, In the 

UFC Hodel 1 System, three sets of control lines are used: the same two as above 
and High Speed Innut-Cutput to Computer (CHS) 1/0-to-C)control lines, A complete 
discussion of the Demand Station concept is included in the UFC Model 1 Pro- 
grammer’ Manual, 


Computer-to-Input-Output Control Lines (C-to-I/0) 


Computer to Input-Cutput (C-to-I/0) control lines are used to send control sig- 
nals from the computer to the input-cutput unit, For these signals to be re- 
ceived, the 90 Column Card Unit must be On Demand, 


Ready and Not Ready Status 


As previously explained, the 90 Column Card Unit operates in a cyclical manner 
with each card cycle initiated by a Program Complete signal received over 
C-to-1/C control line A, This signal can only he received when the 90 Column 
Card Unit is a Ready status, The signal immediately causes the unit to 
assume the \ct Ready status, The unit remains in the Not Ready status until 

it reaches eon the card cycle where the input transfer is complete, 

At this point the unit assumes the Ready status and remains in that status until 


the next signal is received over C-tce-1/0 line A, Input transfer is the transfer 
of the information in the cards throuch the trenslator onto the 1/0 track of the 
central computer. 


Demand In 


The demand circuits have delays built into them so that a Demand In signal does 
not immediately reach the Input-Cutput Unit. In an internal program, a demand 
instruction, specifying that a signal be sent over C-to-1I/0 control line A, is 
executed so that the Demand In signal reaches the Input-Output Unit and determines 
its status before any other signals are allowed to reach the unit, In an external 
program, however, if a step pulse is bussed to C-to-1/0 line A and to Demand In, 
the signal over C-to-I1/0 line A will cause the 90 Column Card Unit to go Not 

Ready before the Demand In pulse reaches the unit, The nature of the program. 
itself will determine whether the C-to-I/0 line A (Program Complete) pulse will 

be bussed to Demand In or Demand Out. Examples of bussing to Demand In are 

shown in “Computer Routines” 1, 2, and 4, Bussing to Demand Cut is shown in 
Example 6, ; 


Demand _ Out 


A Demand Out pulse requires three conditions: 1) a Demand In pulse, 2) the 90 
Column Card Unit in the Ready status, and 3) no special conditions present in the 
High Speed Control lines, 


Special Cut 


A Special Out, like a Demand Gut, requires three conditions: 1) a Demand In 
pulse, 2) the 90 Column Card Unit in the Ready status, and 3) a special condition 
present in the (HS) 1/0-to-C control lines, The (HS) I/0-te-C control lines ere 
available only in the UFC Model 1, Part of the demand station circuitry consists 
of four (HS) I/0-to-C control lines designated as W, X, Y, and Z, ever which 
control signals can be sent from the 90 Column Card Unit to the computer, 


By means of patchcord wiring on the 90 Column Card Unit plugboard, a control 
hole may be sensed and the resulting signal eventually used to activate an (HS) 
1/0-to-C control line, The (HS) I/0-to-C control hub must be activated either 
by an interrupted B+, a combine out, a cycle deley out, or a control signal 
amplifier out, (See Example 10 in “Wiring Examples”.) If an (HS) 1/0-to<C 
control line has been activated, the regular Demand Out is inhibited, and a 
special out signal is sent to the computer notifying it to test high speed in- 
coming control lines in order to determine which high speed line was activated. 


Input -Cutput To Computer Control Lines (1/0-to-C) 


a 


Input-Output to Computer (1/0-to-C) control lines are used to send program- 
altering signals from the Input-—Qutput Unit to the computer plugboard, These 
signals are continued until the end of the card cycle in which they were initiated. 
The I/0-to-C control line signal on the computer plugboard lasts until either the 
90 Column Card Unit goes off demand or until the end of the card cycle in which 
the signal was initiated, depending upon which condition occurs first, At the 


end of the card cycle, the 90 Column Card Unit automatically discontinues the 
1/0-to-C control line signals, and the activated selectcrs are dropped out, 


Cycle Delays 


I/0-to-C control signals and (HS) 1/0-to-C control signals can be delayed by 
Cycle Delays (see Section on Connection Panel), for use in later card cycles. 

For example, in using the 90 Column Card Unit for sensing input only, when it is 
desired to check the sensed input before computation in the computer begins, 
cycle delays would be required to delay progrem-altering signals, This operation 
would require a delay of two card cycles when I/0-to-C control lines are used. 


STARTING AND STOPPING 


The programmer has to make no special provisions in his computer program to 
handle the starting and stopping of the 90 Column Card Unit, Run-In and Run- 
Out circuits automatically handle any problems involved, 


Starting 


The Start signal, manually initiated from the Control Panel on the 90 Column 
Card Unit, causes the unit to cycle until the input transfer of the first card 
is complete, Up to this time the unit has been in a Not Ready status, When the 
input transfer is complete, the unit assumes the Ready status, The first card 
is then available for the computer program. 


Stopping 


The 90 Column Card Unit will continue to go Ready after every input transfer 
until there is no card left in the sensing station, The Program Complete command, 
signifying the end of computation on the last card, causes the unit to assume 

the Not Ready status, The output transfer takes place and the last card, which 

is at the punching station, is punched, However, when the 90 Column Card Unit 
detects no card in the sensing station, the transfer of data to the card unit 
buffer and to input transfer is inhibited and the unit does not go Ready, Hence, 
the computer will stop the next time the unit is demanded since no Demand Out 
will be provided, The 90 Column Card Unit automatically takes care of passing 
the last card through the checking operation and into the output hopper. 


TIMING AND CHECKING 


Timing 


The 90 Column Card Unit reads one card at a time at a maximum speed of 1£0 cards 
per minute, This timing means that at top speed one card falls into the output 
hopper every 400 ms, The cycling of the unit is such that information can be 


read from a card, computed, and the results punched into the same card (see 
Fig, 5), Of the total time required for the entire read-punch processing of one 
card, approximately 235 ms are available for operations within the computer, If 
the computer operations require more than 235 ms, the cycle time will be the 
‘computational time plus 175 ms, Ina straight read operation on the Model 1, 
there are 400 ms available for operation within the central computer. 


Checking 


Provision is made in the 90 Column Read-Punch Unit for checking the sensing and 
punching of information recorded in the cards, The comparison checking takes 
place after the card has been punched, and therefore sensing and punching are 
checked at the same time, Table II shows the way in which comparison checking 
fits into the operational cycle, This check can be omitted if the programmer so 
desires; he need only omit the wiring from the checking system. Selective 
checking may be employed by utilizing the No Check hub if any part of a program 
does not require checking. Input-Output parity checking is automatic, 


EXAMPLES OF COMPUTER ROUTINES 


The following routines are examples demonstrating the method by which the com- 
puter exchanges control information with the 90 Column Card Unit. Each example 
illustrates a given type of operation and is explained by a logical flow chart, 
In all the following examples, it is assumed that the run-in required to put tke 
card unit in operating condition places the data from the first card on the 1/0 
track and sets up a Ready condition in the card unit, These illustrations are 
not intended to include all possible methods, but merely to illustrate possible 
alternatives, In UFC Model 1 operations, since each demand station has two 
input-output tracks which are alternately connected to either the computer or the 
input-output unit, the computer and input-output unit can operate simultaneously. 
Hence, it is desirable to design the computer program so that the central com- 
puter is not delayed while the input-output unit performs its functions. In the 
case of the 90 Column Card Unit, this is possible if the unit is used strictly 
for input or strictly for output, but it is not possible if the requirement is to 
read from and punch into the same card with one card unit, | 


_ The first two examples illustrate routines for the UFC Model 0; the following 
four examples illustrate routines for the UFC Model 1, 


Example 1, UFC Model 0-Single Unit-Read and Punch In Same Card. (See Figure 3) 


‘ 


1 Wire Start to 
Demand In 

2 Demand Out to. 
In of Compu- 


tation Step 


3 Out of last 
computing step 
to (a) computer 
to 1/0 Control 
Line A, (b) to 
Demand In 
(Oper. 1) 
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To establish connection with the proper input- 
output treck and to make sure the data from the 
first card is on the track, A Demand Out will 
not be received until the data is on the track 


_ (i.e, until the 90 Column Card Unit goes Ready 


as a result of the manual run-in, ) 


When the Demand Out signal is received, the ap- 
propriate computing routine is determined and 
computation begins. 


As nothing has happened since the previous Demand ; 
Out to put the 90 Column Card Unit in a Not Ready 
status, it is still Ready and can receive the 
Program Complete (cycle-initiating) signal over 
C-to-I/0 Control Line A, With the 90 Column Card 
Unit, Line A is internally wired to effect the 
Program Complete instruction, Each Program Com- 
plete punches t!2 computed results on the card i 
processed by the computer and reads in the next 
card, Although the Qut of Step nulse was bussed 
to C-to-1/0 Line A and to Demand In, the Demand 
In circuits contain delays so that the Pregram 
Complete pulse reaches the 90 Column Card Unit 
first. The unit then assumes a Not Ready status, 
When the Demand In pulse arrives to probe for 
Ready, it finds the unit Not ready, and no Demand 
Out results until the input transfer phase of the 
card cycle has been completed and the card unit 
again goes Ready, 
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selectors operated 
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Fig, 3 


UFC Model O - Single Unit- 
Read and Punch in Same Card 


1] 


UFC Model 0 - Multiple Card Unit. - Reed and Punch in Same Cara 
(See Figure 4) 


Examnle 2, 








When computation is comnlete on a card from card unit 1, we start the card cycle 
to punch out the results of the computation and read in the data from the next 

card, However, insteed of waiting for this new data from card unit 1 to become 
available for computation, computer delay may be avoided by starting the compu- 
tation immediately on data from card unit 2 or reading in data from card unit 2, 


Wire Start to 
Demand In card 
unit ] 


To establish connections with the proper input- 
output track and to make sure the data from the 
first card is cn the track, 


When the Demand Out is received the appropriate 
computing routine is determined and computation 
begins, 


‘Demand Out to 
In of Compu- 
tation Step 


Out of last 
computing step 
to (a) C-to-I/0 


Since the 9C Column Card Unit remains On Demand 
until another station is demanded, card unit 1 is 
still on demand as this operation begins; and as 


control line A 
and (b) to 
Demand In card 
unit 2, 


nothing has occurred since the previous Demand 
Out to put card unit 1 in a Not Ready status, it 
is still Ready, Thus the pulse sent over C-to- 
1/0 control line A goes to card unit 1 and 
initiates another card cycle in that unit, Al- 
though the Out of last computing step was also 

| bussed (see Point A on flow chart) to Demand In 
card unit 2, the demand circuits contain delays 
so that card unit 1 is not taken off demand (i,e,,| 
Control Line A still goes to unit 1) until after 
the Program Complete signal initiates the next 
card cycle, If card unit 1 is demanded again it 
will be Not Ready until the input transfer phase 
of the card cycle is complete, However, the 
computer program is continued without delay by 
demanding card unit 2, 
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C-to-1/0 A 
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PROGRAM 
COMPLETE UNIT 2 
C-to-I/O0 A 

Fig, 4 


UFC Model O - Multiple Card Unit - 
Read and Punch in Same Card 


13 


. Example 2, Cont'd 


Mperation xplanation = 


4 Demand Out card unit A Demand Out is received if card unit ? is 
2 to In of compu- Ready or when it goes Reedy, Card unit 2 
tation steps is probably Ready and the Demand Out will be 


immediate because card unit ? hes had the 
time to complete its card cvcle through the 
input transfer phase, while card unit 1 
comoutation was taking place, 


5 Cut of last compu- The same comments apply here as to Operation 
ting step to (a) No. 3 except that card unit 1 and card unit 
C-to-1/0 control 2 are interchanged, . 


line A and (b) to 
Demand In card unit 1 


cme. 


6 Demand Out card unit The same comments anply here as to Operation; 
1 to In of comou- No, 4 except that unit 1 and unit 2 are in- | 
tation steps | terchanged 


Example 3, UFC Model 1 - Read and Punch in Same Card - Internal Program 
7 (See Figure 5) 





ore 



















eration Explanation 
xp 





Demand Card Unit, To make data from first card available to com- 
Track Switch puter, In an internal demand instruction, the 
Demand In is executed first, and no other part 
of the instruction will be executed until the 
input-output unit demanded provides a Ready 
signal, Once it is determined that the unit is 
in the Ready status, High Speed Control Line 
memory is examined to determine whether or not 
an (HS) 1/0-to-C control line has been activated. 
If a High Speed Control Line has been activated, | 
a Special Out occurs (see Fig. 5, Point A), If 
no (HS) I/0-to-C control line has been activated, 
a Demand Out signal results, The track switch 
will not take place until the 90 Column Card Unit 
completesthe input transfer and goes Ready, 


ali wen nt ade, he al OA As Bi a 


Compute 


Demand Card Unit, The card unit is demanded in order to make out- 
Track Switch, Pro- | put data for first card availahle to it, A 
gram Complete Special Out occurring at this time is handled in 
the manner illustrated in coding instruction 


§ 


14 


Example 3, Cont'd 


4 So to Operation 
No, 1 


word 134, and in Fig, 5, Point B, At this 
time, the input-output tracks are switched, 
making the output data available to the 90 
Column Card Unit, A Program Complete signal 
initiates a cycle to read in another card, 
The card unit should always be ready at this 
time, 


To delay computer program until] data from next 
card can be made available to computer, The 
double track switch and resulting delay insure 
the punching of computer output data into the 
proper card, - 





















TRACK 
SWITCH 





TRACK 


. TRACK 
SWITCH 


St ITCH 


TRACK 
Sa alGH 


TRACK 
SNITCH 













‘4 
TRACK 
SYITCH 


ERROR 
ROUTINE 
























COMPUTE 
Z 
SUPROUTINE 


COMPUTE 
y 
SUPROUT INE 


COMPUTE 
W 
SUBROUTINE | 


| COMPUTE | 
| MAIN 
| ROUTINE 

| 



















COMPOTE 


Iw 
TtA 


UR ROUT 


COMPUTE 
x 
SUBROUTIS 


















NE 





Ir 
WE 








DEMAND 






(HS) 1/G-toL 
ACTIVATED 


TS, PROGRAI: 
COMPLETE 












Fig, 5 


UFC Model 1 
Reed and Punch in Same Card 
Internal Program 
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Coding for Example 3, UFC Model 1 - Read and Punch in Same Card 


Assumptions: 1, 90 Column Card Unit is on demand station 9, 
2, There are 5 special conditions that can activate ‘, X, Y, Z 
or WX (HS) I1/0-to-C control lines, | 


Instruction 


Word 


130 


131 
132 
133 


134 


135° 


136 


137 


138 


139 . 


140 


141 


142 
143 


144 


190 555 136 


Compute Main Routine 


191 556 130 
992 992 130 
197 AAA 141 


19h AAA 148 


iSY AAA 151 


ta 


19Z AAA 154 


—99Z 992 130 


19X MAA 145 


W Subroutine 


191 556 130 


DEA 


DEA 


UJA 
TIA 


TIA 
TIA 
TIA 


UIZ 


TIA 


DEA 


Explanation 


Demand the unit. If Demand Out is produced, 
track switch (TS) and go to 131, If special 
out is produced, go to 136; in any event no 
C-to-1/0 line is energized. 


At completion of computation of main 
routine, Demand, TS, give a program complete, 


Go te 130 


Test for ¥, If found, TS and go to 141, If 
not found, go to 137, 


Test for X, If found, TS and go to 148, If 
not found, go to 138, 


Test for Y, If found, TS and go to 151, If 
not found, go to 139, 


Test for Z, If found, TS and go to 154, If 
not found, go to 140, 


If a special out has been indicated, and W, X, 
Y, or Z is not found, an error has occurred, 
This command will stop the computer and set 
PAK to 130, 


Test for X, If found, a WX combination exists, 
then go to WX subroutine at 145, If not found, 


a " condition exists; go to W subroutine at 142, 


At the completion of W subroutine,! demand card 
unit, TS, send a program complete signal to the 
card unit, Because a special out will exist, 
set PAK to 130, 





1 At this time the (HS) I/0-to-C control lines will still be activated and a 
special out will always be produced because in I¥ 130 v=555, 
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Instruction 
Word U V W OPS Explanation 


145 ) 


WX Subroutine 
146 


147 191 556 130 DEA At the completion of WX subroutine,! demand card 
unit, TS, program complete, and go to 130, 
148 
X . Subroutine 


149 


15 191 556 130 DEA At the completion of X subroutine, 4 demand 


card unit, TS, program complete, and gc to 130, 


15 
Y Subroutine 
15 


card unit, TS, program complete, and go to 130, 


0 
: 
2 
153. 191 #556 130 DEA At the completion of Y subroutine, ! demand 
154 
2 Subroutine 

155 

6 


15 191 556 130 DEA At the completion of Z subroutine,! demand 


card unit, TS, program complete, and go to 130, 





1 At this time the (HS) 1/0-to-C control lines will still be activated and a 


special out will always be produced because in IW 130 v=555, 








(See Fig. 6) 


wire Start to Demand 
In Card Unit . 


Wire Demand Out to one hub 
of a bus, wire other hub 
of that bus to (a) Track 
Switch, (b) Step In of 
main program, 


| Wire Special Out to test 

for W, X, Y, and Z com- 

| binations and wire results 
to (a) Track Switch, (b) 

Step In of appropriate 

subroutine, 


Out of last computing 


step to (a) C-to-1/0 
Control line A (Program 

| Complete), (b) to Track 
| Switch, (c) to Demand In. 





UFC Model 1] — Read and Punch in Same Card - External Program 
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} this point, 





Using Demand and Special Out to track 
switch insures that the previous opera- 
tion is completed, Track switch makes 
the input data available to computer. 


The card unit is Ready and On Demand at 
The track switch makes the 
computer output data available to the 
card unit for punching, The Program 
Complete signal initiates another card 
cycle that causes the unit to assume 

the Not Ready status end a) punches 

the computed results on the card just 
processed by the computer, and b) reads 
in the next card, The Demand In circuits 
contain delays so that by the time the 
Step pulse which was bussed to Demand 

In is probing the status‘of the card 
unit, the card unit has already been 
set to Not Ready, Thus the Demand Out 
of.operation no, 2 will not occur until 
the card unit again goes Ready after 

the last input_transfer is complete, 









DENAND 


Test (is) 1/0-toC 

CONDITION, TS, 

INITIATE APPROPRIATE 
ROUTINE 











TRACK 
SHTTCH 










MAIN 
COMPUTER PROGRAM 
(Varied through 

selectors picked 
jup from 1/0-to-C)} 





‘TS, PROGRAM 
COMPLETE | 


Fig, 6 


UFC Model 1 
Read and Punch in Same Card 
External Program 
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Example 5, Model J ~ Read Only - Internal Program: (See Figure 7) 


Explanation 


Demand, Track Switch, 
Program Complete. 










To make data from first card available to 
computer; to initiate read-in of second 
card on the other input-output track. 









Compute 





Go to Operation No, 1 Repeat stenos 1, 2, and 3 until all cards 


’ have been processed. 


1 


In this operation the B+ hub should be patch wired to Skip hub to effect 
“no punching” in every card, 
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DEMAND 
(HS) I/0-to-<L \ Yes 
ACTIVATED 
No 
TS, PROGRAM 
COMPLETE 














TESTS FOR 
MCAS) I/0-to-C's 
: ACTIVE 







TS, PROGRAM 
COMPLETE 






COMPUTE 
MAIN ROUTINE 


APPROPRIATE 
SUBROUTINE 


Fig, 7 


Model 1 - Read Only 
External or Internal Program 


Coding for Example 5 Model 1 - Read Only 


Assume that 


Instruction 
word 


130 


137 


138 


1. The 90 Column Card Unit is on Demand Station 9, 

2. There are 4 special conditions that can activate ¥, X, Y, or Z 
(HS) I/0-to-c control lines, 

3, Bt hub is patch wired to Skip hub to effect no punching in every 


card, 
pO VN. 
190 556 135 


Main Routine 


992 992 130 


19% AAA 140. 


19X AAA 142 


19Y AAA 146 


19Z AAA 149 


992 992 130 


4 Subroutine 
992 992 130 


X Subroutine 


992 99? 130 


Y Subroutine 


992 992 130 


Z Subroutine 


99? 992 130 


ops 


DEA 


UJ 
TIA 


TI 


pu 


TI 


UJ2 


TA 


Us 


Explanation 


Demand card unit, If no (HS) I/0-to-C control 
line is present, TS and program complete, If 
(HS) 1/0-to-C is present go to 135, 


After computing the main routine, go to 130, 


Test for (HS) I/0-toC control line #, If 
found go to 140, 


Test for (HS) I/0-tol control line X, If 
found go to 142, 


Test for (HS) I/0-toL control line Y, If 
found go to 146, 


Test for (HS) 1/0-to<C control line Z, If 
found go to 149, 


Error indicated, Comnuter should have found 
one (HS) I/0-to-C activated or should not have 
started testing (HL) 1/0-to-C control lines, 


After " subroutine, go to 130, 


After X subroutine qo to 130, 


after Y subroutine go to 130, 


After Z subroutine go to 130, 


ry 
to 


Example 6, 





Wire Start to Demand In 








Wire Demand Out to Track 
Switch, Program Complete 
(C-+1/0 Line A) and to In 
of first computation step 


Wire from last computation 
step to Demand In (opera- 
‘tion no, 1) 


Model 1 - Read Only - External Program! (See Figure 7) 














If a step pulse is bussed to C-to-I/0 
Line A, and to Demand In, as is done in 
the Model O or when only one track in 
the Model 1 is used, the signal over the 
C-to-I/0 line A will have caused the 90 
Column Card Unit to go Not Ready be- 
fore the Demand In pulse reaches the 
card unit. Therefore, in order to take | 
advantage of both input-output tracks 
associated with the card unit, in the 
UFC-1 System, the C-to-I/0 line A should 
be bussed to the Demand Out hub for a 
Read-Only (Input) operation, 











i In this operation the B+ hub should be patch wired to the Skip hub to effect 


“no punching” on every card, 
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Model 1 - External Fead Only - Computation After Checking 


(See Figure 8) 


| ¥ire Start to Demand In 


"ire Demand Out to TS, 
Progrem Complete, and 
to Step In of Frogram 
Step which trensfers 
input-output treck to 
working storage *1, 


Vire Sten Cut of 
trensfer to Demand In, 
wire Demand Out to TS, 
Proagrem Complete, 
transfer 1/0 track to 
working storage #2 


wire Step Out of 
transfer to Demand In, 
wire Demand Out to TS, 
Progrem Complete, and 
Proaram Select 


Compute apnlicable routine 


Transfer ¥S #2 to WS #] 


Cm 


: Transfer data from new 
i card to #S #2 


Return. to Operation No, 4 
and continue processing 





NOTE: 


Operetion Explenation 


Progrem Complete starts a new card cycle, 
Switch tracks and transfer date from the 
first card to working storage 71 (WS #)) 


Repeat Cperation No, ?, except transfer 
data from 2nd card to working storege 
m2 (WS #2) 


I/O0-toC or (BRS) I/0-to< eontrol lines 
may alter the nrogrem through selectors, 
Use the 20 ms"Delayed Out"of Program 
Select #1, to continue the program if. 
the progrem altering signal is needed to 
determine the computer program starting 
step, The 20 ms delav is necded to allor 
the I/0-to-C control lines to reach the 


program altering selectors and pick them 


up, 


Determined by 1/0-to-<C control signals 


If operations 5, 6, and 7 total over 235 
ms, it may be advisahle to review this 

progrem to eliminate some transfer pro- 
cesses, In this example working storane 


| #] could be the Plock Transfer Cuffer, 


If the card does not 


check in the post-sensing 
cvcle, the computer will hang 
up since a demend out pulse 
will not be emitted. (See 
point 1 in the flow chart,) 
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DEMAND 













TRACK 
SNITCH 


TRACK TO WOPKING 
STORAGE #1 (WS #1) 


PEOGRAM 
COMPLETE. 






TRACK TO WOEKING 
STORAGE #2 (WS #2) 


PROGRAM 
COMPEETE 













TRACK 
SWITCH 


PRCGRAM 
SELECT 


PILOSRAM 


COMPLETE 
















COMPUTE 
SURROUT INE 
on WS # 


COMPUTE MAIN 
ROUTINE ON 
i t 









to WS #1 


RACK TO 
WS #9 





Fig, 8 


Model 1 
Read Only - Computation After Checking 
External 


() In some applications the 20 millisecond delev may not be necessary, 
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CONNECTION PANEL 


The 90 Column Card Unit includes a plugboard (Figure 10) that permits format 
control, editing, checking control, and other editing control operations, 
Table I lists the hubs found on the plugboard, Certain groups of hubs 
(marked "R" in the table under "Current") are only to receive and reroute 
current, The other groups of hubs (marked "E" in the table) emit current. 
Under Type of Current, "EN" stands for Enable, "B+" for a B+ current, 

“INT B+" for Interrupted B+, and 'PB+" for Pseudo-interrupted B+, A PBt 
current has an effect and duration similar to interrupted B*, except that 
it can pick up only one selector. 


ot 


‘ 


Hub 


-! Title 


- NOTA ee A ER RO NA NE SSO Ee REN URES 
a ee RRR BF eee IRR ORLEANS ESF NE “OTE A Erythema Ate rector ane vat eee PE AA an 


(1) 
1-9 
Sensing 


(2) 
Zero 
Sensing 
Commons 


(3) 
Zero 
Sensing 
Exit 


(4) 
Zero 
Sensing 
Input 


(5) 
Input 
Storage 


(6) 


Output 
Storage 


(7) 


Checking 


Storage 


(8) 
1-9 


Punching 


DESCRIPTION OF CONNECTION PANEL HUBS 








TABLE I 
Pluge | Current | 
board R 
Coor~ or No, of 
dinates E Type| Hubs Main Programming Use 
n-p R EN 90 To represent 1-9 rows of 90-column 
12-56 Bussed card, Used in assigning card col- 
Pairs umns to input storage, 
q-t . R EN 90 To represent zero row of 90-column 
12-56 INT Bussed card, Used in assigning card col- 
B+ Pairs umns to input storage and for sens- 
ing of zero row of control holes, 
u-v E  |EN 90 When there is a O punch sensed in a 
* 12-56 INT column, the current is brought out 
B+ to the corresponding hub in this 
section so that it can be used for 
control purposes, over capacity in- 
put, or placing the O or a possible 
part of an alphabetic character in 
: input storage, 
WeX . R EN 90 To take current from the correspond 
12-56 ing zero sensing exit to the inter- 
nal circuitry when the punch is to 
go to input storage, 
k-] E EN { 120 To represent the 120 input storage 
5-64 | _ |positions, used in assigning card 
columns to input storage, 
V-U E EN 120 To represent the 120 output storage 
53-64 eit onuicd in assigning output 
istorage positions to card columns 
for punching, 
D-E /E {EN 120 To represent the 120 input-output | 
9-64 | Storage positions, used in assigning} 
card columns that are to be checked 
a~b | R EN 90 To represent 1-9 rows of 90=column 
12-64 Bussed card, Used in assigning output sto 
Pairs rages to card columns for punching, 
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ECS SERS BI AE OT DOT RELA FFMREE OED ER DARED ET SMD ST HOE 7A BTR AR RG EE IE IR RG POSE Be Eg! 


Ab SEAGATE Og Sa Nee a NETS ET 


Plug- 
board 
Coor- 





dinates 

(9) c-f 
Zero 12-64 
Punching 

i 
(10) FoI 
1-9 12-64 
Checking 
(11) j JeM 
Zero 12-64 
Checking | 
Commons ; 
(12) | N-O 
Zero ? 12-64 
Checking | 
Exits i 
(13) Pg 
Zero 12-64 
Checking ; 
Input 
(14) ack 
Selector : 63-68 
Pickup ji A-H 

| 63-68 
(15) tne -j 
Selectors; 11-57 

i ReT 

' 13-5] 

: Aa 

j 08 

(16) ee 


1/O-to-C | 57-62 
control °° 
lines 







Awe rotor av 


err nerre en npn enemin: or weet 


Current 


we ereseenr—n aren yen AP Ue mica ie geen PTY eA NIN Ae ReME aR HUMANE LOR tinbiren Remttie dant ortantie SRE sWRARUTIECh Sener iMNneMiIeAAseadnaa toererriorarenap Ent nese eRe SITTERS: 
° ny 








, INT 


tn 
+ 


PB + 


oO 
MH 





oo 
ae 


> > 
Fm 


ep me oe 


ORF a Re Oe NR INIT fle 8 NTI Ae DAEs RR a RENO 


: 


Oe NR NNER, TT ED 


‘wo 
+ + 


| PB+ 


(1 ps OAT” Ea AOR ORIN RC BENT MIST are POA (HPC YO RPI LN,” OMA TF SORE PPR ERP PS ASIII A re EE 


Leon aaa veMLeR apm Fer 


eee AINE ET 


TABLE I (cont.) 








No, of 

Hubs Main Programming Use 

90 To represent O rows of 90-column 

Bussed card, Used in assigning output 

Pairs storages to card columns for punch- 

ing. 

90 To represent 1-9 rows of 90-column 

Bussed card, Used in assigning card col- 

Pairs umpns to be checked for 1-9 sensing 

and punching accuracy. 

90 To represent 0 rows of 90-column 

Bussed card, Used in assigning card col- 

Pairs umns to be checked for zero sensin 
| and punching accuracy, 

90 | When there is a O punch sensed in 
| coluan, the current is brought out | 
to the corresponding hub in this 
| Section so that it can be used for 
pooutrel purposes if desired, 

90 | To take current from the corres- 
| ponding zero check exit hub to the: 
| internal circuitry when the zero is 
| to be checked for sensing and 
| punching accuracy. | 

48 | To energize or “pick-up” the cor- 

Bussed responding selector, 

Pairs | 
} i 
| 

48 iTo route-a current one of two ways a 


Selectors) Current goes in "common" hub and 





1 pole, | comes out “select" or "non-select" 
2 poles, ; hub depending on whether or not the 
4 poles ee is energized, ! 
f 55 
| | 
12 To transmit control signals from | 
Bussed [input unit to computer, These siq= | 
Fairs | nals can be used on the computer } 


‘control plugboeard to pick up 


: : sélectors, raat tneer one 
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Ceto-I/0 65-68 
control > 





_ lines 

| (19) mes 

| Combines 61-68 
; in 

ee 

| : 

| (20) fag 

| Sensing : f-l} 
Control f-g 

; Probes of-6l 
BAC 

| = 

| BC 

| | 9852 
(21) | tex 
Sensing 57-62 
‘Position . 6-11 
: Input 

' (22) t=x 

; Sensing | 64-68 
: Position ; 1-5 


Output | 


Plug- 
beard 
Hub | Coor- 
Title i dinates 
(17) | f-i 
(HS) 62 
1/O-to~C: 
control 
~e 
; (18) ore 
i 


armen moron: 


98 sere ame a 








TABLE I (cont,) 


i ee ee ee ee 


| 


No, of 
| Hubs 


_Type 


ra OE inate a 


INT | 4 
B+ 


9 
Bussed 
| Pairs 


= 
™ 
m 
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a) 
9) 
+ 


2 IN 
Pulses 


3 IN 
Pulses 


/ 20 
| Bussed 
Pairs 


EN 


St ramp AYRE OEE OER A LPRREROONED OTERE TTR  H S NN  HI 


' 12 sets 
of 5 


| 
| 
| 
| 
| 
: 
| 


LOGE TY INE ET NTT NT MET KE 


ae 
FEN | ets 
i 
| 


8 require 


Main Programming Use 


Fe ee 


To transmit control signals from ; 
finput unit to computer, These siq- | 
, nals set incoming control line sto-: 
; rage so that the next internal pro-: 
, gram Step can be determined, These: 
‘Signals are also available on the 
} computer plugboard, 
| These hubs are used to send signals: 
'from the computer to the input-out-: 
‘put unit, (Control Line A is always 
‘used to initiate an Cutput Transfer: 
and is not brought out to a hub on 
the card unit plugboard,) 


{When all of the inputs of a given 


| 16 require, combine are present, an interrupted: 


am current is emitted from the out : 


‘The 10 sensing control probe pulses | 
fare used to sense cards for control; 

‘punches before regular input opera- 
‘tion begins, A punch in the card, : 
i{therefore, may be used to vary 
‘input format, 


i 
i 
| 


SEE ett abe Hove Mme one 


meet ne ee eee ems. 


‘The five hubs in a set represent : 
‘the 1, 3, 5, 7, 9 rows of a 90 col-: 
‘umn card, The purpose of these hubs 
-is to provide a means of converting ; 
‘zero row punches to l, 3, 5, 7, 9 

‘punches so that the zero row can be: 
jused for over capacity input, 


‘The five hubs in a set represent the 
il, 3, 9, 7, 9 rows of a 90 column : 
‘card, These hubs provide a means of; 
determining which of the 1-9 rows 
were punched in any given column 


' i 
% 4 | : wlio es i ee ee 


Fe ree eRe rteme TENNENT -P 


ee ee eee ee eat ea eee Te a a, ee 







TAELE I (cont,) 


Current 


| Plug- 
board 
Hub Coor- 

Title dinates 






No, of 
Hubs Main Programming Use 








(22) | and are used mainly for sensing 
cont, control holes in the card, 
(23) 3-9 EN 12 sets |The five hubs in a set represent 
Checking | 6-11 of 5 the 1, 3, 5, 7, 9 rows of a 90 col 
Position | 57-62 : i umn card, The purpose of these 
input i | hubs is to provide a means of con- 
: verting zero row punches to l, 3, 
i | 3S, ¢, 9 punches so that when the 
, zero row is used for over capacity 
input, the sensing and converting 
i ie be rs for accuracy. 
7 k 
(24) L MQ E i EN | 12 sets |The five hubs in a set represent 
Checking | 1-5 a fof 5 | the 1, 3, 5, 7, 9 rows of a 90 col4 
Position { 64-68 ; i unn card, These hubs provide a} 
Output { | ; i means of determining which of the | 
: { : 1-9 rows were punched in any given! 
ci ‘ : column and are used mainly for 
i ; ;checking and sensing of control | 
i : iholes in the card, They are elec~i 
i 4 I trically identical to checking 
: i e 
i ' ; pape hubs, ‘ 
j (25) “g pRB » EN 15 To provide a means of punching a | 
| Synthetic. 12-26 i ; : [zero without requiring correspond. ; 
i Zero . -ing data from the translator, 
Punching : q i i 
‘ j i 
: (26) g ;R iEN 15 ‘To provide a means of punching a lj 
{ Synthetic: 27-32 i : | iwithout requiring corresponding | 
i 1 | : | data from the translator, - 
| Punching : | ‘ 
i l t 
F (27) g iR LEN 5 iTo provide a means of punching a 3) 
Synthetic 33-33 | “without requiring corresponding 
i 3 | ;data from the translator, 
; Punching ° : 
1 (28) noten is iT id f punching a 5! 
9 ;R OLE 0 provide a means of punching a 5° 
; Synthetic 39-44 ‘without requiring corresponding 
; 3 : :data from the translator, 
i Punching — 
‘ i i i - cat Sg ate aE Sh Sd Scat 


31 

















TABLE I (cont,) 


i i: CU 

| Plug- | Current 

| board R 

| Coor- or No, of 
| dinates E Type | Hubs 

2) |g | k | EN | 5 

| Synthetic 45-50 i 

| 7 : 

| Punching | 

| | 

| G0) ig (Ri| mE | 5 

| Synthetic, 51-56 fp 3 

9 | = 

| Punching | | | 

! bag 

(31) nes (ROC EN | 12 

' Negative .1l | 

| Sign 57 3 

Sensing | Ho 

2) Ge ‘ROo| EN | 12 

' Negative ll 

Sign 57 | | 

_ Checking | | 

| (33) | F-L iR | EN | 14 

| Over  =—« 710 | Bussed 

: Capacity © pF Pairs 

' Special |; | 

Checking { 

» (34) RS Roi B+ Ie 

Sort (66 | 4 INT | 

. + Bt 

| | | BB+ | 

| (35) pe ik i Bt |2 

: Skip | 68 | + INT 

| [i see 

i | : PB+ | 

| od 

i (36) im E . INT | 12 

; Interrupt |59-64 . B+ 

| B+ F 

/59-64 | 

| | ) 

_—— co eos ae ots! I er Aad : “RET Ieee seer Nie: NE Raat oie 


‘ 


SAE Tar ON EE Ai Re RE EOE tee Ne 





; Main Programming Use 
:To provide a means of punching a 7 
‘without requiring corresponding 

j data from the translator, 


To provide a means of punching a 9 
:without requiring corresponding 
_data from the translator, 


j 
, 
-To insert a negative sign in input | 


if 


‘storage position without having the: 
_0-3-5-7 punched in the card, 


Y 
¥ 


‘To check the insertion of a nega- 
‘tive sign in an input storage 
position by negative sign sensing, 


{ 
HW 
| 
| 
i 


‘To check any storage position con- 
‘taining only a zero punch, such as 
-@ synthetically punched zero for 
“control purposes or a zero punch 
‘in over capacity input or output. 


Dee ie Geet Ce ee ee ee ee 


sete 


-To segregate specified cards. 


OEMS APE TT A 


‘To Suppress punching in specified 
‘cards, 


f 

To emit B+ current from 070 of one 
‘eycle to 020 of the next. Used to 
‘hold in selectors which are depen- 
‘dent on card cycle, 
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TABLE I (cont,) 










Current 








Hub No, of | 

Hubs 'Main Programming Use | 
' j | { 
| | 4 ITo hold a selector in for more than 
oe j2i=28 | 1 card cycle, 

F3 
| [57-58 | | | : 
i | ! 

i (33) (IeL | R | INT 10 sets 'To delay signals for 1 card cycle, | 
iCycle (64-68 i B+ : of 2 :A signal plugged to the IN hub is | 
‘Delay LE INT | 1 in eachireceived at this OUT hub, As many | 
‘In (B+ : 1 out fas ten of the delays may be used in; 
Out | / each ‘series to delay a signal for as | 
a ‘many as ten cycles, | 
| | | 

- (39) iReS ! Ro 4 B+ °. 2 ‘To suppress all comparison checking, 
: No OT | INT jwhen Such suppression is desired, | 
‘Check IB+ | | 7 4 

! PBS | | 
2 | a | | 
: (40). hj “R |PB+ ° 12 — ‘To amplify PB+for the purpose of | 
‘Control 59-61 - ipicking up more than one selector 
‘Signal 6R-T PE: TANTS. = 32 iat a time, 
:Amplifier 57-64 ; ,B* © Bussed | | 
: ' Pairs | 
- (41) X-W BR iB+ 10 'To light a corresponding indicator | 
‘Programmed 6-10 ‘INT . ‘light on the 90 Column Card Unit 
Indicators : ‘B+ ‘panel, | 

: 'PB+ | 4 
| 
i i 
: P| | 
| | 
: | ! 

: | | 
| 
| : 4 
! 

| | ; | 

| ; | | 
| | : | 
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WIRING EXAMPLES een 90 COLUNN CONNECTION PANEL 


Following are 12 examples of problems in plughoard wiring, with procedures 
designed to accomplish certain hasic operations and format control, Bv using 


these procedures in various combinations, numerous programming requirements can 
be fulfilled, 


EXAM 


=n 


bial 


Assignment of Card Columns to Input Storage Positions - Numeric Data, (Diagram 1) 


Problem: To store numeric data from card column f2 into Input Storege position 
11]; to store mumeric data from card column 2 into Input Storages 57 
and 114, 


Frocedure: a) Patch wire Input Storage 111 to 1-9 Sensing =2, 
b) Patch wire Input Storeges 57 and 114 to a bus which is patch 
wired to 1-9 Sensing 2 
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EXAMPLE 2 


Assignment of Card Columns to Input Storage Positions - Alphahetic and/or 


Numeric Data, (Diagram 2) 
Problem: To store data from card column 16 into Input storage position 40, 
Procedure: a) Patch wire Input Storage 40 to 1-9 Sensing 16, 

b) Patch wire 1-9 Sensing (the other hub of the bussed pair) to 


Zero Sensing Common 16, : 
c) Patch wire Zero Sensing Exit 16 to Zero Sensing Input 16. 
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Diagram 2 
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EXANELE 3 


Sicn Fosition in Input Data aluavs “Negative, (Dieagrem 3) 





Froblem: 1! 
Rn 


f a certein fielc alwevs conteins negative data, a neaative Sic 
Posi 


tion is to be simulated in this field in Input Storace ros 


Procedure: Fatch wire Input Storece 11 to Negative Sign Sensing, 
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EXAMPLE 4 


Siqn Position in Input Data either Positive or Negative. Method I, (Diagram 3) 


Problem: When there is a Zero punch in column 4?, a negative sign is to be 
stored in Input Storage 13, ss 


Procedure: a) Patch wire Input Storage 13 to Zero Sensing Common 42, 
b) Patch wire from Zero Sensing Exit 42 to Negative Sign Sensing, 


Method Il, (Diagram 3) 


Problem: ‘When there is a Zero punch in column 45 a negative sign is to be 
stored in Input Storage 73, 


Procedure: a) Patch wire INT B+ to Zero Sensing Common 45, 
b) Patch wire Zero Sensing Exit 45 to Selector Pick Up 16. Selector 
16 will then be activated when there is a Zero in column 46, 
ce) Patch wire Input Storage 73 to the Select hub of Selector 16, 
d) Patch wire the Common hub of Selector 16 to Negative Sign Sensing. 
Do not wire the non-Select hub of the Selector, 


When the Selector is activated, a negative sign will be stored 
in Input Storage 73, and when the Selector is non-Select, a 
space code (interpreted as a +) will be stored in Input Storage 
73, 
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EXAMPLE 5 
Alnha Numeric Over Capacity Input, (Diagram 4) 


In card fields vherein data being -hendled is strictly numeric, the zero rows of 
these card columns can be used to represent additional card columns for purposes 
of over capacity input, As many as 1? alphanumeric or 18 additional numeric 
digits of information can be put onto one card in this manner, making the capacity 
of the card 102 or 1C8 digits instead of 90, 


Problem: The Zero Rows of columns 3, 4, 5, 6, 53 and 54 are to be used as an 
additional column of alphanumeric data, which is to be stored in input 
storage 52, (Note: card columns 53 and 54 were used to illustrate 
that any 6 zero rows are satisfactory, and that the zero rows do not 
have to be contiquous, } | 


Procedure: a) In the Zero Sensing Commons Section, bus the 3, 4, 5, 6, 53 and 

54 hubs toaether, 

b) Patch wire from Input Storege 52 to one of the bussed 7ero 
sensing Common hubs, 

c) Patch wire the Zero Sensing Exit hubs corresponding to the bussed 
Zero Sensing Exit 3 to Sensing Position Input 5, Patch wire Exit 
4 to Input 7, Patch wire Exit 5 to Input 3, Patch wire Exit 6 
to Input 9, Patch wire Exit 53 to Input 1, The order is intention- 
ally mixed to illustrate that anv zero nov’ can be made to represent 
any one of the 1-9 rows, No special configuration is necessary, 
except that it should correspond to the card punching date. 
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Diagram 4 
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EXAMPLE 6 


Assignment of Output Storage to Card Columns, Alpha and/or Numeric Data, 


(Diegran 5) 


Problem: The data from Output Storage Position 51 is to be punched in Card 
Column 6, | 


Procedure: a) Patch wire Output Storage 51 to 1-9 Punching 6, 
b) Patch wire 1-9 Punching 6 (the other hub of the bussed pair) 
to Zero Punching 6, 


EXAMPLE 7 
Sion in Output, (Diagram 5) 


Problem: The sign position of a certain field is to be Output Storace Position 
44, If this field is negative, a Zero is to be punched in Card 
Column 55, 


Note: In handling the sign position in output, a minus sign in output storage 

is translated to a card code 0357, The method used in this example recuires that 
the progremmer has previously made sure that a zero is not in the sign position 
when the sign is positive, The wiring for Example 7 will cause only the zero 
purtion of the code to be punched in the card. 


Procedure: Patch wire from Output Storage 44 to the zero section of Punching 
Column 55, . 
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EXAMPLE 8 


Synthetic Punching, (Diagram 6) 


Problem: It is desired to punch the date 7/16/57 into Card Columns 38, 39, 40, 
41, and 42 of every card being processed, 


Procedure: a) Select any 5 output storane positions not used for sensing or 
punching, For this example assume 70, 71, 72, 73 and 74 are 
satisfactory. 

b) Connect the 5 output storage hubs to one of the bussed pairs of 
the 1-9 punching hubs for columns 38-42 as shown in the diagram, 
Ci.e,, Cutput Storage 70 to 1-9 Punching, Column 42; Output | 
Storage 71 to 1-9 Punching, Column 41; ete,) 

c) From the other hub of the bussed pair in 1-9 Punching, wire to 
Synthetic Punching as follows (and as shown in the diagram): 


1-9 Punching 38 to Synthetic 7 Punching 
1-9 Punching 39 to Synthetic 1 Punching 
1-9 Punching 40 to Synthetic 5 & 9 Punching 
1-9 Punching 41 to Synthetic 5 Punching 


1-9 Punching 42 to Synthetic 7 Punching 
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EXAMPLE 9 


Picking up Selectors with C-to-I/0 Control Lines and Generating Control Punches, 
(Diagram 7) 


Problem: A signal has been received by way of C-to~-I/0 control lines for gener- 
| ating a control punch, We wish to punch a zero hole in Column 88 of 
the card, | 


Procedure: a) Pick up a selector. Connect the designated Output Control line 

(in this case, F) to the designated selector (in this case, 31), 
b) Generate the punch, Wire from any Output Stcrage not being used 

(in this case, 74) to common of the specified selector (in this 
case, 31), From the "select" side of the selector wire to one 
hub of the bussed pair of the specified card column in Zero 
Punching, Wire from the other hub of the pair to the appropriate 
control punching hub (in this case Synthetic 0 Punching), 


Result: The result of this wiring is to punch a Zero in a specified column 
without storing it in the Input-Output track of the computer, 
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EXAMPLE 10 
Use of Combines, (Diagram 8) 


Vhen there is a specified combination of tro or more punches in a specified 
column, we may pick up a selector, activate an1/0-to-C control line or activate 
an (HS) 1/0-to-C control line, This exemple illustrates nicking up a selector. 


Problem: A 1 and a 7 are combined in Column 45, Selector 10 is to he picked 
up. 


Procedure: ea) Connect the specified card column (45) in 1-9 Sensing to one hub 
| of any pair in the Sensing Control Probes Section, Connect the 
other hub of the nair in the Sensing Control [lrohes Section to 
the “in” of a combine (in this case "Combine" .9), 

b) Connect the specified combination of punches (in this case, 1 
and 7) in a column of the Sensing Position Output Section to the | 
other "ins" of the Combine, 

ce) Connect the “out” of the combine to the designated selector pick 
up (in this case 10), 
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EXAMPLE 11 


Checking, (Diagram 2) 


In the checking cycle the card is resensed in evactly the same manner as it was 
in the original sensing, The information from this sensing is compared with the 
infcrmation which was originally sensed, plus the information which was to be 
punched, The original sensing and punching information is stored in a buffer by 
Input-Cutput stcrage positions, The card columns sensed in the post checking 
cycle must be assigned to their proper storage positions, and the comparison is 
made storege position against storage position, Thus, all columns to he ctecked 
must be assigned storage positions by wiring the Checking Section using the same 
rules as in the Input Section, 


Problem: ‘The same wiring as was used in Example 2 is to be checked. 
Procedure: a) Patch wire checking storage 40 to 1-9 checking position 16; 


b): Pateh wire 1-9 checking (the other hub of the bussed pair) to 


zero checking commons 164, 
c) Patch wire zero checking exit 16 to zero Sheensny input 16, 
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EXAMPLE 12 


Qrer Cerecity Checking, (Diacram 9) 





Te check over capacity input, the.checking section must be wired in evactly the 
seme menner es the innut section, excent that in wiring from Cheekina Storace to 
the Zero Checking Commons the wire must co throuch Cver Capecity Special Checking, 
anvtine there are only vere column punches in the columns to he checked, Over 
Cenecity Sneciel Checking must be used to supply a special enehle for the checking 


cperation, 


Froblem: The Over Caracity Input wirec in Eyvermple &, Diegram 4, is to he checked, 


Mrocedure: ea) In the zero checking commons, hus the 3, 4, 5, 6, 3 end F4, 

b) Fateh wire checking storcge =? to e over capacity snecial checking 
bussed pair, ratch wire the other huh of this pair to the hussed 
zCTO checking commons. 

e) Patch wire the zero checking exits to the checking nosition inrut 
as folios: eit. 2-20 ieeet. a, exit 4 tenet. 7-2 ert oe 16 
input 3, Exit 6 to. Innut 9, Exit 83 to Input 1, Fetch ire zero 
ehecking exit ®4 to zero check n 
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Diagram 9 


SEQUENCE OF OPERATIONS 
































TABLE II 
Opera- Card Cyele Ache, | oe a ee 
tion No, {Cycle No. Time ms Time ms Description 
] 0000 0000 Start | : 
1 0400 0400 The card moves from the input hopper to the sensing skal ion. 



















2 0055 0455 Sensing pins rise through the holes punched in the card, and cause sensing 
to to switches (#1 in Fig, 9) to close and lock, The image of the card is 
0090 0490 retained in the system, | | 
2 | 0066 0A66 Ten enables are generated and brought out to the plugboard at the sensing 
to- to control probe hubs, These hubs are patch wired to any desired 1-9 column 
ibe 0080 0480 sensing hub (#3) providing a current which passes through the closed 
sensing switches (at Point #1 in Fig, 9) for that particular column, 
The current passing through the switch is brought out to the plugboard to 
Sensing Position Output hubs, These hubs are labelled 1, 3, 5, 7, and 9, 
representing the rows of a 90 card column, and current from the proper 
switch is routed to the corresponding hub, The net result of this is that 
the card is sensed for control punches and selectors can be activated by 
these control punches before the information from the card is transmitted 
to the core buffer and subsequently to the input-output track, 
5 2 0081 048] 1°0 enables are generated, one at each of 120 clock times and are brought 
to to to the plughoard at 120 hubs labelled "Input Storage" (#2? in Fig. 9), 
0096 0496 These hubs are patch wired to any desired colum sensing hub (#3 in 


Fig, 9) providing a current which passes through the closed sensing 
switches (at point #1 in Fig. 9) for that particular column, The 

signals passing through the switches are recorded (#4 in Fig, 9) in 

the desired input storage position of the core buffer. The data then 
passes from the buffer through various circuitry. including a translator 

(#5 in Fig, 9) and on to the input-output track of the computer (46 in 

Fig, 9), The data goes on to the drum in serial fashion, the sign position 
of word 9 first, LSD of word 9 toMSD of word 9, sign position of word 8 
and etc, through the MSD of word 0, 
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TAPLE II (con't) 







Actual 


Time ms Description 


Opera- Card Cycle — 
| tion No.} Cycle No. | Time ms 
At this time the unit goes Ready, The computer can demand the unit, 
switch tracks and compute on the information previously loaded, 


When the computations have been completed and the output information 
positioned on the input-output track, the computer program calls for a 
track switch and sends a “trip” signal to the card unit initiating another 
card cycle, If this signal is sent by 334 milliseconds of the cycle (i.e.,, 
235 milliseconds after the computation began) the card unit will operate 
at its top speed of 150 card per minute, Computation time over 235 milli- 
seconds increases the 400 milliseconds card cycle time by an equivalent 
amount plus 10 milliseconds, | 


After the tracks have been switched the data is sent from the input-output 
track (#6) through various circuitry including a translator (#5) to two 
destinations; a) to set punch actuators (#7), and b) to the core buffer, 
120 enables are generated, one at each of 120 clock times in synchroni- 

za tion with the transfer of the 120 characters from the output track, 
These enables are brought out to the plugboard at the 120 hubs labeled 
“Output Storage” (#8), These hubs are wired to any desired column punching 
hub (#9) providing an enable which allows the information from the drum 
to actuate the proper set of punching actuators (#7), The buffer (#4) is 
so constructed that both the data originally sensed and the data to be 
punched will be merged in the one buffer, Ordinarily input information 
and output information will not be sent to the same storage positions in 
the buffer, but if such occurs, the result is a combination of the two 
codes, For example, if a-1, 9 combination is sent to storage (buffer) 
position 86 in input and a 1, 7 combination is sent to the same position 
on output, the resulting code in 86 will be a 1, 7, 9 code, 


9 fos | 0011 | All selectors activated by interrupted B+ current are now dropped out, . 
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TABLE II (con't) 
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The punching actuators previously set now activate the proper punching 
dies and the card is punched, 
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The card is now at the post-checking station and goes through almost the 
identical process as described in operation number 1, 2, and 3 above, 
except that the plughoard hubs are labeled Checking Storage, J-9 Checking, 
etc, Instead of being sent to the buffer, signals from the sensing 
switches are sent to a comparator where the corresponding character from 
the buffer has also been sent and the comparison is made, An error will 
cause the unit to step at the end of the cycle, The card on which the 
error occurred will be the topeard in the output hopper, Only columns 
receiving enables from checking storage will be checked, At the completion 
of this cycle the card is in the output hopper, 
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